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[Embodiments] 

Figure 1 is a diagram showing a structure of the energy band of a 
heterojunction bipolar transistor. Figures 1(a), 1(b) and 1(c) refer to the 
thermal equilibrium state, the saturation state, and the active state thereof, 
respectively. In the saturation state of Figure 1(b), electrons are injected 
into the base region from the emitter region and the collector region while 
holes are confined as a base current carrier. The electrons and the holes, 
which are confined in a region where the band gap energy is lower, 
recombine to emit light and cause laser oscillation by a resonator provided 
in the base or a portion therearound. On the other hand, when the state is 
transited into the active state shown in Figure 1(c), a reverse bias is 
applied to the base/collector junction to spread the depletion layer. 
Accordingly, the electrons that are injected from the emitter region are 
rapidly absorbed into the collector region without recombining with the 
holes. In other words, a transistor operation without light emission is 
performed in the active state. 

An object of the present invention is to control supply of the base 
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current, that is, holes, into the base region. 

Figure 2 illustrates the first embodiment according to the present 
invention. In Figure 2, an n-type InP substrate denoted by reference 
number 201 and an n-type In epitaxial layer denoted by reference number 
202 together form a collector layer. Further, in the drawing, reference 
number 203 denotes a p-type InGaAsP layer serving as a base layer (active 
layer) and reference number 204 denotes an n-type InP layer serving as an 
emitter layer. Reference numbers 205 and 206 in the drawing denote 
each graft base layer located independently from the base layer 203, and 
reference numbers 207, 208, 209 and 210 denote a collector electrode, an 
emitter electrode, a base electrode 1 and a base electrode 2, respectively. 
Reference number 211 in the drawing denotes an insulating film. 
Moreover, a Fabry-Perot resonator is formed between reference numbers 
212 and 213. 

In Figure 2, the hole, which are supplied from the base electrodes 
into the base layer (active layer) 203 through the graft base layers 205 and 
206, combine with electrons that are injected from the emitter layer and 
the collector layer to the base layer 203, to emit a light h n whose 
wavelength is in proportion to that of the bandgap energy Eg2 shown in 
Figure 1(a). Since the base layer 203 is surrounded at both sides and 
upper and lower portions thereof by InP having a lower refractivity, light 
is confined in the base layer (active layer) 203 and is resonated by the 
Fabry-Perot resonators 212 and 213. Accordingly, the light is emitted 
from the end facet thereof as a laser light. 
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EMITTING ELEMENT 

(57) Abstract 

PURPOSE: To enable the light- 
emitting position to be changed, by 
supplying a base region of a 
transistor having one or more 
heteroj unctions with current from a 
plurality of independent base 
electrodes. 

CONSTITUTION: A base layer 
(active layer) 203 is provided 
between collector layer 201 and 202 
and an emitter layer 204. Graft- 
base layers 205 and 206 are then 
provided on both sides of the base 
layer 203. Light is emitted at a laser 
light emitting position 319 by the 
current IB1 from the graft-base 
layer 205. On the other hand, light is 
emitted at a laser light emitting 
position 320 by the current IB2 from 
the graft-base layer 206. The 
currents IB1 and IB2 can be 
changed by means of a single 318 
so as to also change the positions 
where laser light is emitted. Further, 
it is also possible to change the light 
emittance at the positions 319 and 
320 in the same way. 
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